Static and dynamic compact analytical model for junctionless nanowire transistors.
This paper presents a compact analytical model for the static and dynamic electrical characteristics of Junctionless Nanowire Transistors. The static drain current model formulation is derived from the 2D solution of the Poisson equation with appropriate boundary conditions and long-channel devices, leading to a continuous effective surface potential that accounts for the conduction in partial depletion and accumulation regimes. The long-channel model is modified to account for short-channel effects by using the coupled solution of 3D Laplace equation with the 2D Poisson equation. The substrate bias influence on the drain current is also included in the model formulation. The charges at the device terminals are differentiated with respect to the applied biases leading to an analytical description of the transconductances and transcapacitances. The proposed model is validated using experimental data at different bias conditions and temperatures, showing very good agreement.